Objectives: The present study tested the hypothesis that recall of receiving physical activity (PA) advice would be associated with higher levels of PA in patients with a diagnosis of colorectal cancer (CRC).
INTRODUCTION
There is now a solid body of evidence that a physically active lifestyle is associated with better long-term outcomes following a diagnosis of colorectal cancer (CRC). [1] [2] [3] A meta-analysis of 7 prospective cohort studies demonstrated that higher postdiagnosis physical activity (PA) was associated with lower CRC-specific and all-cause mortality. 1 A report from the Cancer Prevention Study-II (CPS-II) Nutrition Cohort showed associations with all-cause mortality for both postdiagnosis PA and sedentary time. 2 PA has also been associated with better quality of life and lower levels of cancer-related fatigue. 3 CRC survivors typically have lower levels of PA than the general population 4 and data from the English Longitudinal Study of Ageing showed a faster decline in activity over time in participants who received a cancer diagnosis than the rest of the cohort. 5 Intervention within the clinical care pathway to promote PA could help CRC survivors achieve the health gains associated with an active lifestyle.
Strengths and limitations of this study
▪ This is the first very large population-based study to explore whether physical activity advice is given to colorectal cancer patients; proportions who recalled receiving advice were low. ▪ Physical activity advice during the cancer care pathway was associated with higher levels of physical activity. ▪ The findings of this study provide strong impetus to clinicians working with colorectal cancer to recommend physical activity, a practice which does not yet appear to be routine in the UK. ▪ This study is limited in relying on patient report of physical activity levels and recall of whether they were given advice. However, the PatientReported Outcome Measures data are designed to collect data on patient experience on a large scale. ▪ Data on the context of the advice were not available and this should be a focus of future research. Clinicians dealing with patients with cancer are in a good position to offer activity advice, and they are the patients' preferred source of information. 6 Patients also specifically express a wish for those involved in their care to initiate discussion about PA during consultation. 7 However, evidence to date indicates that most patients with cancer are not receiving PA advice. In a US survey, conducted in 2008, 38% of oncologists and surgeons said they did not enquire about patients' activity levels. 8 A similar study in the UK found that 56% of healthcare professionals did not discuss PA with their patients with breast cancer 9 and a more recent survey suggested little improvement in these figures. 10 These findings are broadly consistent with reports from cancer survivors themselves, with only a third of patients with breast or prostate cancer reporting being given any PA advice.
11
Primary care physicians are another source of lifestyle advice, but although US data indicate some increase in provision of PA advice for patients with cancer in primary care (25% in 2000, 36% in 2010), the rates are still too low. 12 Brief PA advice in primary care has been shown to increase PA in sedentary adults 13 and a review concluded that it was an effective intervention, at least in the short-term.
14 Studies in cancer survivors also indicate that clinicians discussing PA with their patients might have a positive effect on activity levels. A survey of 311 cancer survivors (38 with CRC), found that oncologistinitiated discussion of PA was associated with higher activity levels during treatment 7 and an exploratory study in 24 breast cancer survivors suggested that a clinician recommendation was an important factor in exercise adherence. 15 In one of the few trials of brief advice in cancer survivors, a simple PA recommendation doubled the percentage of breast cancer survivors meeting national exercise guidelines, with stronger effects among those who correctly recalled the advice, although the follow-up interval in this study was only 5 weeks. 16 The current study used data collected from a very large sample of patients with CRC to test the hypothesis that recalling being given PA advice would be related to higher levels of physical activity.
MATERIALS AND METHODS Participants and measures
Data were from the Living with and Beyond Colorectal Cancer survey commissioned by the UK Department of Health in 2013, as part of a programme of work designed to ensure that the needs of patients with colorectal cancer in the UK are met across a range of health, psychosocial and lifestyle domains through the recording of patient-reported outcomes (PROMS). 17 The questionnaire was mailed by the National Cancer Registration Service (NCRS), in 2013, to a sample of 34 467 adult patients with a recorded diagnosis of CRC in 2010 or 2011, who were treated in the English National Health Service, and who were >16 years and were 12-36 months postdiagnosis. Content and face validity for the PROMS survey were identified through expert reviews and consultations with patients, experts and charity advisory groups. 18 For the current study, a formal request was made by the study authors to the NCRS for health and lifestyle data for the secondary analyses.
The questionnaire section 'Overall Support and Care' included the question 'Did you receive any advice or information on physical activity and exercise ('physical activity advice')?' This was within a longer list of cancer-relevant domains of information, including physical and psychological aspects of living with cancer, finance, employment, family and support services.
Current PA was assessed by asking: 'In the past week how many days have you done 30 min or more of brisk physical activity (This may include sport, exercise or brisk walking or cycling for recreation or to get to and from places, but should not include housework that or physical activity that is part of your job)?' Responses were categorised as 'none' (0 days), 'some' (1-4 days) or 'meeting guidelines' (5-7 days), broadly in line with the UK Government recommendations for the general population 19 and the American College of Sports Medicine recommendations that cancer survivors should participate in at least 150 min per week of at least moderate activity. 20 There were also data on sex and age at diagnosis (obtained from registry data), and ethnicity (reported by patients). Index of Multiple Deprivation (IMD) scores were calculated for the home postcode (1-5 from least to most deprived). 21 IMD is an area level measure derived from a composite of 38 indicators across seven domains of deprivation, including income, employment, health, education, housing and services, living environment and crime. 21 There were a variety of treatment questions, but for these analyses we included: 'How has your CRC responded to treatment?' ('fully responded I am in remission', 'has been treated but is still present', 'has not been treated', 'has come back after initial treatment', 'not certain what is happening'). Length of time since treatment was also reported. Long-term health conditions (LTCs) were assessed with 'Do you have a long-standing health condition other than cancer?' ('yes', 'no', 'can't say'). As the focus of this analysis was on recall of receiving PA advice, patients reporting a diagnosis of dementia were excluded. The full survey is available at cancerproms.ncr.nhs.uk. In accordance with UCL Ethics Committee guidance, additional ethical approval was not required for secondary analyses of anonymous health surveillance survey data.
ANALYSES
Where >75% of respondents fell into a single response category, predictor variables were dichotomised for analyses. However, full descriptive data, including the proportion of missing values, are presented in the results. Ethnic groups were categorised as 'white' versus 'all other'. Since health and treatment variables were secondary to the main research question, missing data were recoded as 'unknown' for analyses to include as many respondents as possible. Response to treatment was categorised as 'in remission' versus 'all other'. Time since treatment was coded as 'Still having treatment', '<1 year' post-treatment, '>1 year', or 'unknown'. Presence of an LTC was recorded as 'yes', 'no', or 'unknown'.
Descriptive statistics and percentages in each category were calculated. Two types of logistic regression were carried out. First, to assess factors associated with whether PA advice was given, a binary logistic regression with 'advice' or 'no advice' as the outcome was carried out. Second, to assess whether advice related to activity levels, a multinomial logistic regression model with PA level (none/some/meeting activity guidelines) as the outcome was carried out. In each case, simple associations and then models adjusted for potential confounders were presented. Analyses were carried out in SPSS V. 18 . Given the large sample size, significance was set at p<0.01.
RESULTS
Of the 34 467 questionnaires mailed out by NCRS, 21 802 (63.3%) were returned at least partially completed and further information on this sample are provided in a recent paper by Downing et al. 22 Regarding the data granted from NCRS for the current study, 17 753 patients had responded to at least 1 question in the relevant parts of the survey. Compared to nonresponders, these participants were less likely to be from deprived areas and fewer were from the youngest (<55 years) and oldest (>85 years) age categories ( p<0.001). After exclusion of 171 (1.1%) patients with dementia, complete data on the PA questions and demographics were available for 15 254 patients; this constituted the study sample. Characteristics of the 17 753 patients who completed at least 1 question in the relevant parts of the survey and the study sample were very similar, and are shown in table 1.
67% were >65 years old, 60% were male, and 96% identified themselves as 'white'. Most patients reported that their cancer had fully responded to treatment and they were in remission (79%), with smaller numbers reporting that the cancer was still present (5%), had not been treated (1%), had come back after initial treatment (3%) or that they were not certain (9%); however, 4% did not respond to this question. The majority (>80%) of patients were at least 1 year since treatment. Forty-seven per cent reported a long-standing health condition other than cancer, 3% 'couldn't say' and 11% did not respond. Forty-five per cent of patients reported doing at least some brisk activity and 22% met the guidelines for PA, but 33% reported doing none.
Overall, 31% of respondents recalled having received any PA advice. The proportion receiving PA advice by demographics, treatment and LTCs is shown in table 2.
Men were more likely than women to recall being given advice (35 vs 25%; OR 1.66, 95% CI 1.55 to 1.79; p<0.001). Younger patients were more likely than older patients to recall advice (37% in the <55-year-olds vs 20% in >85-year-olds (OR 2.41, CI 1.95 to 2.90; p<0.001). Patients from higher SES groups were more likely to recall advice than those from lower SES groups (comparing highest to lowest SES, 32% vs 28%; OR 1.25, CI 1.10 to 1.43; p<0.001), but there was no significant association with ethnicity. Patients in remission were more likely to recall being given PA advice (32% vs 27%; OR 1.23, CI 1.12 to 1.30; p<0.001), and in the fully adjusted model, patients with a LTC were statistically more likely to recall advice, but the magnitude of this difference was extremely small (32% vs 31%; p<0.001) and unlikely to be clinically meaningful. Time since treatment was not associated with advice in the adjusted model. Consistent with our hypothesis, recalling being given PA advice was associated with higher levels of current activity. Fifty-one per cent of patients who had been given advice were doing at least some activity, with 25% meeting the guidelines, compared with 42% and 20%, respectively, in the 'no advice' group (see table 3 and figure 1) . Compared with the 'no advice' group, the odds of doing some activity were 1.88 (CI 1.74 to 2.05; p<0.001) and the odds of meeting guidelines were 1.90, (CI 1.75 to 2.09; p<0.001) among those who were given advice.
There were associations between demographic variables and activity levels (men, younger patients and those from higher SES backgrounds were more active; table 2), but associations between PA advice and activity levels remained significant after controlling for these and the adjusted odds were similar to the unadjusted values (OR 1.74, CI 1.60 to 1.90, p<0.001 for doing some activity; OR 1.70, CI 1.54 to 1.88, p<0.001 for meeting guidelines).
Similarly, although some health and treatment factors were related to activity levels (table 4), the association between PA advice and current activity levels remained after adjustment for treatment and presence of any LTC.
DISCUSSION
To the best of our knowledge, this was the largest population-based study to explore the extent to which patients with cancer are given PA advice, and the only one to examine associations between recall of PA advice and activity levels in patients with CRC. Consistent with findings from other studies, [8] [9] [10] [11] a relatively small proportion recalled being given PA advice. In support of our hypothesis, recall of advice was associated with higher activity levels, even after adjustment for sociodemographics and treatment factors.
The finding that being given advice related to later activity levels in patients with CRC is supported by evidence from a small RCT in breast cancer survivors, which found a clear benefit from clinician advice over usual care in the short term. 16 Our results also concur with an earlier survey which found that only 28% of cancer survivors ( predominantly breast and prostate) reported that the oncologist had initiated any discussion around PA, but that this discussion was associated with higher activity levels during treatment. 7 Our results strengthen the case for clinicians to recommend PA to their patients with cancer. In the 'advice' group, the proportion of participants doing at least some activity was 10% higher than in the 'no advice' group, and those meeting the PA guidelines 5% higher. This difference is potentially of real practical significance.
14 Less than a third (31%) of our large sample of CRC survivors recalled having received PA advice. Women, older patients and those from lower SES backgrounds were less likely to recall having been given advice. Older patients were also less likely to have received advice in a Canadian survey, which the authors speculated could be due to them being less likely to initiate discussions about PA, 7 although nearly all patients expressed a wish for their oncologist to initiate the discussion. 7 Clinicians may want to consider whether these populations need more targeted advice to help make access to important lifestyle advice more equitable.
Giving PA advice may not always be easy for healthcare professionals. A recent qualitative study with cancer specialists identified lack of appropriate support as a barrier to discussing lifestyle with patients with cancer. 23 This may be particularly applicable when discussing PA with vulnerable groups, such as older patients and those from lower SES groups. The same study also found that some specialists did not believe that lifestyle change would influence cancer risk and cited this as a reason for not discussing it. In a recent survey completed by 323 CRC clinicians in Scotland, only half (52%) reported being familiar with the lifestyle advice for patients with CRC and many felt they lacked the skills, confidence and knowledge to discuss it. 24 In line with this, a survey of 274 oncology nurses found being 'unsure what to recommend' was strongly related to whether they gave advice or not. 25 Insufficient time during the consultation was identified as a barrier in another study, along with unclear recommendations. 8 These observations indicate a need to address the gaps in knowledge and skills while keeping in mind the time constraints in consultations. Finally, the evidence that PA reduces risk of recurrence and cancer-specific mortality in CRC currently comes from observational cohorts; 1 results of an RCT examining PA effects on survival of CRC (CHALLENGE) 26 are not yet available, so clinicians may not yet be convinced to recommend PA for survival outcomes. However, in light of strong evidence for a number of other important outcomes, such as reductions in cancer-related fatigue and improved quality of life, 3 it is important for clinicians to be advising their patients with CRC to be physically active.
This study had limitations. Data were self-reported using single item measures, so PA may have been underestimated or over-estimated. Additionally, no information was gathered on who gave the advice and when in the care pathway. This study was based on secondary analyses of existing large-scale PROMS data and provides an important 'first step'. Future large-scale surveys in cancer survivors should use validated measures of PA and collect detailed information on the context of the delivery of the PA advice. Information on receiving PA advice depended on patient recall and therefore, could also be under-estimated or over-estimated. Consistency with findings from other studies, both from the patient and the health professional perspective, is reassuring. 7 9-11 It is also important to note that recall of advice is an important outcome in itself in this context. 16 The possibility that those recalling PA advice were already more aware of the importance of PA or had higher pretreatment levels cannot be ruled out, and longitudinal studies are warranted. However, this could also suggest the need for research on how to make important messages about PA more salient to those who are less active and less engaged. One RCT in the field suggested that clinician's brief exercise advice increased subsequent activity levels of breast cancer survivors 16 and though this is very promising, trials in other cancers and with long-term follow-ups are required. The use of patient-reported disease and treatment variables should also be viewed with caution. Additionally, the sample were predominantly white, older and in remission, which means that the findings cannot be generalised to other populations. A further limitation is the lack of data on cancer staging, because patients with more advanced disease may be less likely to have been given advice or to be doing any PA. In clinician surveys, disease stage has not been raised as a major concern; rather the lack of knowledge and time are cited as key barriers. 25 
CONCLUSION
Recalling being given PA advice after a diagnosis of CRC was associated with higher levels of PA. However, less than a third of patients recalled receiving advice. Future research should examine the context in which advice is given. However, encouraging clinicians working with CRC patients to give brief PA advice is warranted and may help improve outcomes for CRC survivors. 
